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DETAILED ACTION 

1. Claims 1,3-13 and 15-18 are presented for examination, wherein claim 13 is presently 
amended and claims 17-18 are newly added. Claims 2 and 14 are cancelled. 

2. The 35 U.S.C. § 103(a) rejections of claims 1, 3-13 and 15-16 are withdrawn as a result 
of the applicant's arguments and amendments to the claims. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

COMPOSITION 

4. Claims 1-2 and 3-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Saito 
et al. (WO 03/026835 Al, with specific references made through Saito et al. (US 2004/0250919) 
in view of an English abstract of Nakajima et al (JP-05-000391). 

a. Regarding claim 1, Saito teaches a solder flux composition (abstract) for use in 
electronic components (paragraph 0002) and a method of soldering using the same, 
wherein the liquid substance contains a flux component (abstract) and a tin alloy 
(paragraph 0111, where the solder powder may be of any kind, including Sn/Pb, Sn/Ag, 
Sn/Ag/Cu, Sn/Cu, Sn/Zn, Sn/Zn/Bi, Sn/Bi, or Sn/In, which is similar to the solder powder 
composition described in the Specification, p. 9, line 10), where the flux reaction 
temperature is close to the melting point of the solder particle (Table 1, where the flux 
reaction temperatures is 100°C and 120°C. The soldering temperature of some Snln 52 
soldering alloys is known to be 1 18°C and the melting temperature of some SnBi 58 
soldering alloys is known to be 138°C); the flux component reacts at a melting point of 
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the solder particles (Table 1, where the flux reaction temperatures is 100 0 C to 120° C. 
The soldering temperature of some Snln 52 soldering alloys is known to be 1 18 0 C); the 
mixture of the liquid substance and solder particles has a viscosity that flows at room 
temperature (Paragraph 0117, where Saito teaches a solder paste which can be applied by 
"flowing or dipping," paragraph 0118, where the method of soldering may be "performed 
by an ordinary method under ordinary conditions, and Table 1, synthesis example 3 and 
paragraph 0122, where one embodiment expressly taught has a viscosity of 0.1 poise at 
25°C); the solder particles arc mixed in the liquid substance at room temperature 
(paragraph 0113, where mixing may be performed at any temperature, but preferably at 5 
to 25°C); the mixture of liquid substances and solder particles having viscosity that flows 
at a normal temperature and that deposits in layers on a base material (abstract); and the 
solder particles are granular agents (paragraph 0018) that precipitate in the liquid 
substance towards the base material (inherent characteristic of a tin powder suspended in 
an organic liquid under the influence of gravity), having a mixing ratio and a particle 
diameter to be uniformly dispersible within the liquid substance (paragraph 0117, 
inherent characteristic of a tin solder powder, since a non-uniform dispersion would 
cause unacceptable amounts of failures in the electronic components due to non-uniform 
bump beads). However, Saito does not expressly teach a mixing ratio of the solder 
particles is less than or equal to 30wt%. 

Nakajima teaches a solder paste composition, wherein the solder composition 
contains less than or equal to 45 wt% solder powder, which overlaps the instantly 
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claimed 30 wt% or less solder powder, in order to obtain the required tackiness and 
viscosity. (English abstract). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to prepare the solder composition of Saito with 30 wt% or less solder 
powder, as taught by Nakajima, in order to obtain the required tackiness and viscosity. 
(Nakajima, English abstract). 

Saito teaches mixing the flux component (paragraph 0109), therefore a "uniform 
mixture" would be a degree of mixing and therefore obvious. See MPEP § 21 144.05(11). 

b. Regarding claim 3, Saito in view of Nakajima teaches the composition of claim 
1, wherein Saito teaches the solder particle diameter less than or equal to 35um. 
(Paragraph 0111, teaching spherical particles with 20 micron diameters). 

c. Regarding claim 4, Saito in view of Nakajima teaches the composition of claim 
1, wherein Saito contemplates the solder particle with an oxide film is created without 
additional treatment, since Saito provides for an optional antioxidant. (Paragraph 0115). 

d. Regarding claim 5, 6, and 7, Saito in view of Nakajima teaches the composition 
of claim 1, wherein Saito teaches the use of a liquid flux composed of fatty acid, of which 
at least some would be "free fatty acids" since they are not attached to other molecules. 
(Paragraph 0041). By the applicant's admission, free fatty acids accelerates the soldering 
between the solder particles and the base material and accelerates coalescence of the 
solder particles with the solder coating formed on the base material while suppresses 
coalescence of the solder particles by the reaction product thereof. (Specification p. 16, 
line 19 to p. 17, line 1). 
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e. Regarding 8, 10, and 12, Saito in view of Nakajima teaches the composition of 
claim 1, wherein Saito teaches a liquid flux is composed of fatty acid ester (paragraph 
0037), and acid numbers from 2.1 (Table 1) through 15.3 (Table 4). 

f. Regarding claims 9 and 11, Saito in view of Nakajima teaches the composition of 
claim 8, wherein Saito teaches a liquid flux comprised of a neopentyl polyol ester. 
(Paragraph 0037-0040). 

METHOD 

5. Claims 13 and 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Saito et al (WO 03/026835 Al with specific references made through Saito et al (US 
2004/0250919) in view of an English abstract of Nakajima et al (JP-05-000391). 

a. Regarding claim 13, Saito teaches a method of forming bumps comprising: 
deposition for depositing on a base material a solder composition including a 
mixture of a liquid substance with flux component (abstract) whose reaction temperature 
is close to the melting point of the solder particles (Table 1 , where the flux reaction 
temperatures is 100°C and 120°C. The soldering temperature of some Snln 52 soldering 
alloys is known to be 1 18°C and the melting temperature of some SnBi 58 soldering alloys 
is known to be 138°C) having such a viscosity that flows at normal temperature and that 
deposits in layers on a base material (paragraph 0117, where Saito teaches a solder paste 
which can be applied by "flowing or dipping," paragraph 0118, where the method of 
soldering may be "performed by an ordinary method under ordinary conditions, and 
Table 1, synthesis example 3 and paragraph 0122, where one embodiment expressly 
taught has a viscosity of 0.1 poise at 25°C); and solder particles that precipitate through 
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the liquid substance towards the base material (inherent characteristic of a tin powder 
suspended in an organic liquid under the influence of gravity), and that have a mixing 
ratio and a particle diameter to be dispersible within the liquid substance (paragraph 
0117); reflow step for heating the solder composition and forming bumps made up of 
solder particles on the base material (paragraph 0117); and wherein the solder particles 
are uniformly dispersed in the liquid substance by stirring the 
solder composition in a pre-stage of the deposition (paragraph 0109). 

Nakajima teaches a solder paste composition, wherein the solder composition 
contains less than or equal to 45 wt% solder powder, which overlaps the instantly 
claimed 30 wt% or less solder powder, in order to obtain the required tackiness and 
viscosity. (English abstract). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to prepare the solder composition of Saito with 30 wt% or less solder 
powder, as taught by Nakajima, in order to obtain the required tackiness and viscosity. 
(Nakajima, English abstract). 

Saito teaches mixing the flux component (paragraph 0109), therefore suggests a 
"particle diameter to be uniformly dispersible", as a degree of mixing and therefore 
obvious. See MPEP § 21 144.05(11). 

b. Regarding claim 15 and 16, Saito in view of Nakajima teaches the method of 
claim 14, wherein Saito teaches flowing the flux component or dipping the substrate into 
the flux composition (paragraph 0117), and spin coating is a well known method of 
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flowing a chemicals across a substrate to achieve a uniform thickness of chemical over 
the substrate in the semiconductor and electronic arts. 

c. Regarding claim 17, Saito teaches solder flux composition (abstract) for use in 
electronic components (paragraph 0002) and a method of soldering using the same, 
wherein the liquid substance contains a flux component (abstract) and a tin alloy 
(paragraph 0111, where the solder powder may be of any kind, including Sn/Pb, Sn/Ag, 
Sn/Ag/Cu, Sn/Cu, Sn/Zn, Sn/Zn/Bi, Sn/Bi, or Sn/In, which is similar to the solder powder 
composition described in the Specification, p. 9, line 10), solder flux composition 
(abstract) for use in electronic components (paragraph 0002) and a method of soldering 
using the same, wherein the liquid substance contains a flux component (abstract) and a 
tin alloy (paragraph 0111, where the solder powder may be of any kind, including Sn/Pb, 
Sn/Ag, Sn/Ag/Cu, Sn/Cu, Sn/Zn, Sn/Zn/Bi, Sn/Bi, or Sn/In, which is similar to the solder 
powder composition described in the Specification, p. 9, line 10), where the flux reaction 
temperature is close to the melting point of the solder particle (Table 1 , where the flux 
reaction temperatures is 100°C and 120°C. The soldering temperature of some Snln 52 
soldering alloys is known to be 11 8°C and the melting temperature of some SnBi 58 
soldering alloys is known to be 138°C); the flux component reacts at a melting point of 
the solder particles (Table 1, where the flux reaction temperatures is 100 0 C to 120° C. 
The soldering temperature of some Snln 52 soldering alloys is known to be 1 18 0 C); the 
mixture of the liquid substance and solder particles has a viscosity that flows at room 
temperature (Paragraph 0117, where Saito teaches a solder paste which can be applied by 
"flowing or dipping," paragraph 0118, where the method of soldering may be "performed 
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by an ordinary method under ordinary conditions, and Table 1 , synthesis example 3 and 
paragraph 0122, where one embodiment expressly taught has a viscosity of 0.1 poise at 
25°C); the solder particles are mixed in the liquid substance at room temperature 
(paragraph 0113, where mixing may be performed at any temperature, but preferably at 5 
to 25°C); the mixture of liquid substances and solder particles having viscosity that flows 
at a normal temperature and that deposits in layers on a base material (abstract); and the 
solder particles are granular agents (paragraph 0018) that precipitate in the liquid 
substance towards the base material (inherent characteristic of a tin powder suspended in 
an organic liquid under the influence of gravity), having a mixing ratio and a particle 
diameter to be dispersible within the liquid substance (paragraph 0117). 

Saito teaches mixing the flux component (paragraph 0109), therefore suggests a 
"particle diameter to be uniformly dispersible", as a degree of mixing and therefore 
obvious. See MPEP § 21 144.05(11). 

Saito teaches the metal particles are preferable in the range of 20 to 60 microns, 
which overlaps with the instantly claimed particle size of 35 microns or less (paragraph 
01 1 1). As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to make the composition of Saito with particles sized at 35 microns or less, 
since Saito teaches a particle range that overlaps the instantly claimed range (paragraph 
0111). 

d. Regarding claim 18, Saito teaches a method of forming bumps comprising: 

deposition for depositing on a base material a solder composition including a 

mixture of a liquid substance with flux component (abstract) whose reaction temperature 
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is close to the melting point of the solder particles (Table 1, where the flux reaction 
temperatures is 100°C and 120°C. The soldering temperature of some Snln 52 soldering 
alloys is known to be 1 18°C and the melting temperature of some SnBi 58 soldering alloys 
is known to be 138°C) having such a viscosity that flows at normal temperature and that 
deposits in layers on a base material (paragraph 0117, where Saito teaches a solder paste 
which can be applied by "flowing or dipping," paragraph 0118, where the method of 
soldering may be "performed by an ordinary method under ordinary conditions, and 
Table 1, synthesis example 3 and paragraph 0122, where one embodiment expressly 
taught has a viscosity of 0.1 poise at 25°C); and solder particles that precipitate through 
the liquid substance towards the base material (inherent characteristic of a tin powder 
suspended in an organic liquid under the influence of gravity), and that have a mixing 
ratio and a particle diameter to be dispersible within the liquid substance (paragraph 
0117); reflow step for heating the solder composition and forming bumps made up of 
solder particles on the base material (paragraph 0117); and wherein the solder particles 
are uniformly dispersed in the liquid substance by stirring the 
solder composition in a pre-stage of the deposition (paragraph 0109). 

Saito teaches mixing the flux component (paragraph 0109), therefore suggests a 
"particle diameter to be uniformly dispersible", as a degree of mixing and therefore 
obvious. See MPEP § 21144.05(11). 

Saito teaches the metal particles are preferable in the range of 20 to 60 microns, 
which overlaps with the instantly claimed particle size of 35 microns or less (paragraph 
01 1 1). As a result, it would have been obvious to a person of ordinary skill at the time of 
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the invention to make the composition of Saito with particles sized at 35 microns or less, 
since Saito teaches a particle range that overlaps the instantly claimed range (paragraph 
0111). 

Response to Arguments 

6. Applicant's arguments with respect to claims I, 3-13 and 15-16 have been considered but 
are moot in view of the new ground(s) of rejection. 

The applicant argues that neither Saito nor Ono teach the instantly claimed ratio of metal 
to dispersing medium in a solder paste. 

In response, the examiner amended the Office action as supra. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOSHITOSHI TAKEUCHI whose telephone number is (571) 
270-5828. The examiner can normally be reached on Monday-Thursday 9:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 

/YOSHITOSHI TAKEUCHI/ 
Examiner, Art Unit 1793 



